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ANTI-CAKING ANTI-MYCOTIC FOOD INGKEDIStSTT AND PROCESS FOR 

PRODUCING THE SAME 

Fidd of the Invention 

The pieseot nrvention leiates to food ingredieol composition^ foods coxctaansng 
the same, and pzocessss for producing sudi iood xngredieiit conxpositions. In particular, 
tiie pTcsent iaveation relales to aibod ingr&dient composition having both antircaldng and 
anti-xnycolic activhies; to foods conssdning the same, and to processes for pxodticing such 
compositions. 

Background of the Invention 

Hie quality of certain foods is enhanced by the addition of food ingrcdienls, such 
as antt-caking matenals and anth-mycotic maf erials; -which modify the functional 
characteristics of such foods or prolong the shelf hfe of the foods. Divided, shsedded, 
and grated foods are commoxiiy treated mih ^aaaniti-caking tnalcrial food ingredient to 
enhance the flow chaiacteristics of the divided food material and to prevent the food 
material fsam clumpins together. Astirinycatic HW ft aia Js are commonly added to fbdds 
susceptible to nctold, yeast, and fungus to inhibit growth of molds^ yeast, and fungi and 
extend the shelf^life of the foods. 

Anti-caJdiag rasterials are typically food grade powdered or particulate materials 
such as celluloses, silicates and the like, wbich ace dispezsed in a divided food material fay 
bdng mixed with the food material. The pov,-deiy antl-caldng material enhances the flow 
characteristics of the food material in -irahich it is dispcxsed. Azxtt-^sking materials arc 
also typically poToiis and absoiiTcnt to absorb moistuxe in the food, thereby reducing 
moisture-induced clumping orf the divided food m^^terial. 

Aoti-mycotic materials ais materials vrfrich'directiy or indiredly inhibit mold, 
yeast, and fungms growth. Direct action anti-mycotic materials are materials which 
inhibit the growth of a mold, yeast, or a fungus xtpon direct contact -with the mold, yeast, 
or fimgus. Direct action anti-mycotic materiab are commonly applied to food materials 
by forming a suspension of the anlt-mycotic in aliqtnd medium and applyii^ the liquid 
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suspensira to a food material, lndii«ctainionaziti-mycoticitta1eriaJ5a» 
enzyme/carbohydrate xnixCozcs or combinatiaus of chemicals which react in combination 
with oxygen in a scaled package to scavenge aad deplete oxygen in the package 
conlahisng the anti-inycotic mixtwc, thereby inhibiting the growth of oxygen dependent 
molds, yeasi, and fungi. 

Divided foods needing improved :Qow chaxacttiistics and inhibition of mold. 
ycast» or fungus growth arc enhanced by the addidon of both anti-caking material and 
anti-mycotic material food ingicdicnts. Por example^ antl-caking material and anti- 
mycotic ma ter inl food ingredients arc commonly added to grated, shredded, diced, 
cmmbled, or sliced c hees es and to &miented meat products sucb as sausages or 
peppeioni iz3 commercial processes for forming such foods. 

Anti-caking xoateiials and ami-mycotic matcnah are typically added sepaiaidy to 
a food mateiiaL The anti-mycotic material may be added to a food matezial ifi vrhichthe 
and-caking njatcrial is already dispersed, or the anti-eaJdog xna tcrial may be added to a 
£x)d material >wbich has been treated \vith an and-mycolicn^ It is desirable, 
hovitever, to apply a material having combined anti-mycotic and anli-caking properties to 
a food material to provide uniform dispersal of the and-mycotic and anti-caking activities 
throughout the food material , and to xeduoe the amount of processing of the food 
material. 

Food mgrcdtcats iiavxDg combined aoxi^cakbig and antl-mycotic activities are 
known in the art, bnt are either inc£Rxtive to deliver the desired anti-caking and anti- 
mycotic properties or have significant drawbacks. Combinations of anU-caking malerials 
with indirect action anti-mycodc materials have been used, and axe cfiective to pnrvide 
anti-caking and biU-mycodc properties in a sealed package. Indizect action anti-mycodc 
materials, however, arc only effective so long as The package is sealed, and lose 
elfectiveness v^en the package is opened, or if the scab on ^ package 

and oxygen is introduced into the package. Padcagmg of food materials containing an 

< 

indirect action anti-mycodc material is also.eqwnsive suice a heavy packaging material is 
neecfed to prevent gas drSusion through the package and controlled atmo^^here flushing 
of die packages is often necessary. 
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A diy anti-Gsidng matena] can be biended with a dry dixed action anti-o^catic 
material to provide a food xngrcdieat v/ith both and-caking and antinoiycoUc activities. 
Dxy blends of anti-caldng material and dtxcct action frnti-sn/cotiQ material, faovuever^ 
suiIiBrdrawl>acksiA4iiche£S»tivefyptedudethdru^ Fizst^dry 
blends haviog eSective anti-mycotie activity cannot be fonned vnthont exceeding the 
maximum level of anli-mycotics permissible by Ibod regq!ations. For safety pmposcSi, 
• food regulations permit only minnte quantittes of direct action anli-mycofic ^rf^ iUs to 
be added to foods. In order to achieve a uaiform distribution of a dry direct action anti- 
mycotic in the dry and-caldx^ material » a sidstaidial excess of the dry anti-mycotic over 
the maximum level of anti-mycoiics aJlowred by T^^tion must be dbpersed in the 
mixture. Second, dry blends of anti-caking materials and direct acdcQ anj^mycotic 
materials have itr^ular axxti-mycotic function, resulting in foods susceptible to patches of 
molds, yeast, or iiuigi, since simple blends tend not to be homogenous in composTtion. 
Third, food mgredients containing dry blends of anti-cakir^ materiais and and-mycode 
materials are quite dusty, xesnlting in signi^cant loss of the food ingredient in tiie pioc e&A 
of applying the food ingredient to a food. 

Food ingredients contmning combined anti-mycotic and anti*caking materials 
vMch are ^szmed by direct application of a liquid medium containing a direct action anti- 

m 

mycotic to an anti-caking material are ineffective as anti-xnycotics. The porous and 
absorbent nature of anti-caking materials causes an anti-caking material to absorb and 
trap liquid antl-mycatic nxaterials otr anti-mycotic materials contained in a liquid 
suspension within the interior of the anti-caking material. This renders the resulting 
combination ineffective in treating mold, yeast, and timgal growths when the anti' 
mrycotic is added in concentrations within food safety regulation limits since the direct 
action anti-mycotic is unavmlable to conduct and eliminate mold, yeast, and fiongal 
growths in a food material. 

Summary of the jnvgption 

The preseot Invention was developed in view of the observation that a ibod 
ingredient having combined antt-caking activity and direct action anti-mycotic activity at 

3 
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acceptable anti-xnycotic conccntcstions is desirable since such an ingredient would 
provide improved «Dti-inycotic activi^ over other knowi combination ingredients, while 

* 

making the production of food materials containing anti-caking and anti-xnycotic 
materials staler and less expensive than application of separate anti-caking and anti* 
mycotic ingredients. ^ 

In one aspect, the present amotion is a food ingredient composition having anti* 
' mycotic and anti-cakiDg propeities. The food ingredient contains a particolate anti- 
caking matciial ^od an encapsulating agent which at least paitially encspsuiates particles 
of the scofi-cakaDg material. A direct action anti^-nKycotic material is coated on particles of 
the encapsnJated anti-caking material, where the aati-m3rco£c material is on or near the 
surlace of the paiticles of encapsulated anli-caking material. 

in another aspect, the present invention is a process fb^ fbnning a food ingredient 

• 

having anti-caking and anlh-mycolic properties. A particulate anti-caking material is 
px u v i d cd. The andrcaidngmaterkl is treated with an encapsulating ageot to at least 
partially ciKapsulate Ifae anti-caking roateriai with the encapsutoing agent The 
eiicapsxdated anti-caking material is treated with a direct action anti-mycotic material so 
that a substantial portion of the anti-mycotic material is located on the surface of the 
particles of fbe encapsulated anti-caking material. 

m ^ - 

In yet another aspect, the present invention is a process for &rming a food 
ingredient having aixti-cakiiig and anti-mycotic properties in \^ch a particulate 2ixti- 

m 

caking mat erial is provided, and is treated with an ctK:apsulating agent containing a direct 
action antt-mycotic material so that a substantial portion of the anti-mycotic roateriai is 
located on the surface of the particles of anti-caking material. 

In still another aspect, the present inveotion is a food material composixioru The 
food material composition contains a food material and a functional ingredient The 
functlootal ingredient is dispersed through the ^od material, and is comprised of a 
particulate *aatl-^cakir^ material at least partially coated with an encapsulating agent 
having a direct action anti-mycotic material dispecsed on or in the encapsulating agent, 
where the anti-mycotic material is Jocaled on the sur&ce of the particles of the anti- 
caking agent 
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In a stiU &zther aspect, the picseat bvcm 
matenal whfa a functional ingredient having anti-caJdng and direct action an^n^cotio 
properties. A food xnatezial is provided, and a funcdonal ingiedicnt is provided, vdiere 
Ihe functional ingredient contains an anti-calcing material havinga diicct a=tion anti- 
mycotic inaterialdi^)ersed on *esurfeccs of partis Tbc 
functional ingredient is then dispersed in the food material. 

Brief Desajption of the Drawings 

Fig. 1 isagrs^siiowinglh&flowTatBindexofliie jRwdingcedientcom 
present invention lelad veto a pure antiHsktng agecat, 

Detailed DescrintiDn of the Invention 

The food ingredient composition of this invention includes a particulate anti- 
caidnginaterial* an encapsulating agent ^idi at least partially encaps ' 
the anftircaking materia], and a direct action anti-rnycoticxnateiialvdncii is coated on 
partides of the encapsulated anti-cakingnmteria]. Ihc composition provides antincaldng 
and anti-mycotic functionality to a divided food material in which the composition is 
dispersed, and is structured and arranged to geneocte little dust upon liandling relative to 
conventional anti-caking and anti-mycoiic materials. 

The anti-catdng material is a material which is cilective for reducing caking and 
enhancing tfie flourability of a divided food material into which li» anti-caking material is 
dispersed, llieanti-^atking material should be able to absorb and reta^ 
other liquids on the suriace of a food material in winch the an;tihcakiog agent is dispersed. 
The anti-caking material may be selected from any conventional materia] utOrsed as a 

■ 

food ingredient for anti-caking piuposcs. Commonly used and-caking T»at^a»5 which 
may be utilized in the present inventim include food grade: cdhdoscs, including 
powdered cellulose andmicrocrystalline cellulose; silicates; starches; days^ including 
bcatonitcaiid monlmorillitc; mincrais; flours, indwdiijg rice flotir, wlteat flour, com flour, 
and soy flour; fibczs; polysaccharides; carbohydrate^ protein compoimds including soy 
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pratdn and casein; and combinations theneo£ In a preferred canbodiment a ceiiulose is 
used as the anti-caldng agent, and most pie£eiabiy powdered celliilose is uiilized. 

The ants-cakmg material may be pxescsi in the food ingredient composition from 
about 1% to abost of the composition* by freight Pkeiezably, the anti-cakxng 
material is present in ti^ composition from aboid 50%' to about 99%^by wdgbt, and mote 
prefezabiy from about 70% to about 95% by weight 

The cncsg^snlating agent s^vcs as a baziier on tiie sui&x of the anti-caldiig 
material to prevent the absorption of the direct action anti-my cotic material fiom the 
smd&ceofthsanti^-cakingmatexiaiintothelniienorofth^ The 
encapsulating agent should also serve as an adhesive -material tb trap and enhance the 
adhesion of the antt-mycotic malcdal to the suriace of the anti-caJdng material. 

The encapsulating agent is a food grade agpiit capable of coatings or 
encapsulating, at least apoition i^pazticles of the anti-caking maienal. The 
encapsulating agent should be a Hquki noatenal relatively more viscous or dense than 
water so that the encapsuladng agent coats the anU-caldng material without being 

■ 

excessively absorbed by the aiitlKaldngrnatBiial. The encapsulating agptt may be 
selected irom common, commercially available, food grade materials. Preferably the 
encapsulating ag^t IS selected from the follomxig g;naiip of xnateria)^ oils, including 
lecithin^ annato oil (soluble), and vegetable oils such as soy oil, peanut oil, com oil, 
caitola, cottonseed oil^ and snniElower seed oil; &t$; emuisx&cis; sugar alcohols; proteins; 
polyoh; caibohydiate solutions; hydiocolloids; and mixtures of the above materials. In a 
most pref erred embodiment the encapsulatiiig agent is leoddn. 

The encapsulating agent may be present in the food ingredient composition from 
about 0.05% to about 30% ofthe composition, by weight Preferably, the encapsulating 
agent is present in the con^ositlon irom about 0.07% to about 20% by weight, and more 
preferably from about 0Ll% to about 10% by weight 

The anti-mycotsc material is a food grade material which is effective for inhibitir^ 
the growth of molds, fimgi, and yeasts upon direct contact with such molds, fungi, or 
yeasts. The anti-my cotic material should be a material which can be tiapped on or near 
the surface of particles of the antt-caldng material by the encapsulating agent so that the 
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anii-xnycotic material is available to directly contact aiolds. fungi, and yeasts in a tbod 
snaterial to inhibit iheir growth. The anti-mycotic cnalcriai xoay be selected from 
comipcrcially available diica action ami-onycotics. Preferabiy the anti-inycoiic material 
is selected from aatam^'cin (also known as pimancin}, htoensomycin, tctzamycin^ tetxin 
A, tctrin B, nystatin, amphtericin B, candtcidin, trichomycin, ax«d mixtures thereof. In a 
most prefemed en^xxliment, the anti-mycotic matonal is natamycin. The anti-mycotic 
material may also include other soit-anti-mycottc ingredients such as lactose and silicon 
dioxide^ which are included in commercially available anti-mycotics as processii^ aids. 

The anti-mycotic material may be present in the dbod ingredient composition &am 
abom 0.000 1 % to ^ut 1 0% of the composition, by weight. Prefeiably, the anti-mycotic 
material is present in the composition from about 0.001% to about 5% by weight, and 

■ 

mare preferably firom about 0.01% to about 1% by weight 

In one embodiment, the food ingredient composition of the present invention is 
prepared by providing a particulate anti-caking material^ treating the anti-caking material 
with an encapsulating agent to at least partially enn^ssulale the aoiti-caking material with 
the encapsulating agent, and treating "die encapsulated anli-caktng material with a cfirect 
acdon antl-mycotic material so that a substantial portion of the anti-mycotic material is 
located on the surface of paxlicics of the encapsulated anti-caking material. 

An anti-cakrng material is provided by selecting an appropriate food grade )anii- 
caking material for use in the food ingredient composxtton» and selecting an apjmpriate 
amount of ^ anti-caking material. Preferred anti-caking materials for use in the 
composition are ihose listed above. Preferred amounts of the anti-caking materutl are 
from about 1 % to about 99% b>' weight of the food ingredient composition, more 
prefeiably from about 50% to about 99% by weight of the composition, and most 
preferably from about 70% to abont 95% by weight of the composition. 

The anli*caking material is treated v.<ith the encapsulating agent by at least 
partially coaling the anti-caking material with the encapsulating agent. The encapsulating 
agent is selected from a food ^de matcriaU asui preferred encapsuladng agents arc those 
listed above. The anti-caking material should be treated with sufficient encapsulating 
agent to at least partially coat the anti-caking material, and preferably the encapsulating 
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agent is present m the food ingredient coxnpoatian itom about 0.05% to about 30% of the 
composrtioa, by "wcxght, more preferably, from about 0*07% to about 20% by weight of 
the compodiion, and most ptefecabiy £poni about 0.1% to about 10% by wtigbt of tbe 
oontposition. 

The anti-caldxig maierial is coated with the encapsulating agent by being mixed 
.votii^ encapsulating agent Theeiic^suladngagpUinay benuxed,\viththeaxt^^ 
mat e ria l by any process fcr mixing a liquid with a p ffrti c u t ate solid material. For 
example, the encapsulating agent ms^r be mixed wxththe antl-cakbtg material by addmg 
the encapsulating agent to the aziti-caking material and agitating the materisds together* 

In a prelexred embodiment, the encapsulating agent and ^ anti-caking material 
are mixed by spraying the exicapsoiating agent oinlo the anttH»]m 
spraying the encapsulating agent onto the anti-caking material the encapsulating agent 
may be heated, xf nccessaiy , to leduce the viscosity of the encapsu latmg agent or to 

> 

solubiiizc insoluble materials in the encapsulating agent to enable the encapsulating agent 
to be spzayed easily onto the antl-caking material. 

In a most pi efe ne d embodimexil; the encapsnhding i^ent is atomized as it is 
spzayed onto tbe antl-cakmg znateriaL Alomization of tiie eneapsulatmg agent is 
piefcned since ihc atomiEcd encapsulating agent unifbmdy coats the anti-caking material. 
The encapsulating agent may be atomized VAlh conventional atomization eqaipmeot 

It is also pre&ied that the anti-caking material be agitated v^isle the 
encapsulatii^ agent is being spzayed onto the antt-caldns mateiiaL Agitation of the ami- 
caking maierial during application of the enc^psulatiz^ agent also helps assure that the 
eacapsulatiog agent is nni&nnly applied to the anti*cakjng material. The anti-caking 
material may be agitated by conventional types of blending and mixing equipment. A 
ribbon-type blender is patticularly preferred for agitatmg the anti-cakiDg material during 
application of the encapsulating agent 

» 

The encapsulated anti-caking material is then treated with the anti-mycotic 
material to produce the fixxl ingnsdieni composition of the present invention. The anti- 
mycotic material is selected irom a food grade material, and pxefened antt-mycotic 
materials are those listed above. The encapsulated anti-caking material should be treated 

s 
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wth sufficient asti-mycotic malcml to enable the composition to provide cETeetxve anti- 
mycoi le activzt^r, bat should sot be treated wixh ex ccsMVC amounts of anti-fnycotic 
material so the food iagrcdieixt will not exceed the oiaximuzn concentxadoa of anti- 
nxycotics pennlssible rnider food safety regubtioss when the food ixxgredjcot is added to a 
&od materiaL Pie&xably the anti-niycotic is present in the Ibod ingnsdient composhion 
from about 0.0001% to about 1 0% of the composhion, by weight; more preferably, j&om 
about 0*001% to about 5% by v/cight of the composition, and most prefiaably from about 
0.01% to ai>oiit 1% by weight of the compositiciL 

The enc^)sxilated anli-caking material is tgratrH whh the anti-mycotic material by 
mixing the encapsulated antj-<a]dugnuderial\n^ Frefembty, 
mixing the anti-mycotic material vath -die encaq^sulated anti-caldng matexial causes the 
anti-mycotic material to be bound to the suiiace of the enc^)sulated anli-caking material, 
thereby cisabling the composition to Inhiint mold, fimg»s„ and yeast growth upon direct 
contact vdtii molds., fungi, or yeasts. 

The encapsuiafed anti-caking material may be mixed with the anxirmycotic 
material by agitating the anti-mycotic material with the encapsulated antt-caJdng material. 
For example^ if the anti-mycotic znaterial is' solid particulate material, the antirmycottc 
material may be dusted on the encapsulated anli-caking material white 
anti-caking material is agitated. 

In a preferred embodiment, the anti-mycotic material is contained in a liquid 
medium, and the anti-mycotic material is mixed with the enc^qssuiated anti-caking 
material by spaying the liquid medium containing die anti-mycotic material onto the 
encapsulated anti-caking material. Solid anti-mycotic materials may be added to a liquid 
to form e sprayablc solution or a suspension of the anti->mycotic maieriaL The liquid to 
which a solid antt-mycotio material may be added may be water or any food grade liquid 
material suitable for spraying/ Preferably the liquid is water, or an oil sitthas lecithin, 
araiato oil (soluble), or suitable vegetable oils. If the antir-mycotic material is not soluble 
in the liquid, for example naiamcyin forms a suspension in tvater, it is preferred to s^tate 
the suspension v^Ic spraying the suspension onto the encapsulated anti-caking material 
to assiue that the anti-mycotic material is evraly distributed onto the anti-caking material. 
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In a most preferred cmbodiincnX. the Jiquid zaediuxn coniaining the aati-mycoiic 
inatcriai is alcmiized 35 it is spiaycd onto the cncaps^ 

Atomization of the liquid medium contaujing the anti-mycotic itialerial is prefencd since 
the atomized liquid medium unlfomily distributes tiic anit-mycota: material onto the 
encapsulated antircaking material. Tlw liquid mcdiam contarmng t{ic anti-mycoti 
material may be atomized with conventional atoanization equipment 

It is also picfened that the encapsulated anti-caking matciial be agitated while the 
liquid medium containing the anti^ycolic material is spiaye^ 

caking material, Agjtation of the encapsulate d anti-caking material during application of 
the anti^y cotic material helps ensure that the andknycotic agent is imifonnly a^^lied to 
the encapsulated anti-caking materiaL The encapsailatied aali-caking agent mfi^ be 
agitated by convcational types of blending and mixing equipment during a^iication of 
the anti-mycotlc material. A ribbon-type blender is paiticulariy ptefbned for agitating the 
enc^sulated anti-caJdng material. 

The encapsulated anti-caking material treated wilfa the anti->mycoUc materisQ is 
recovered after being treated with the anti-mycotic materiaL The leco vexed maierial is 
the food mgredtent composition of the pxesent invention. 

If desired, the food composition may be further processed before being added to a 
food material The food ii^rcdicnt composidon may be dried according to conventional 
processes after combining the anti-mycotic maicrial, encapsulating agent, and anti-caking 
material. Conventional fiavocs, seasonings, and spices can be added to the Ibod 
ingredient composition to enhance to desiiability of a food material to which the fbod 
ingredient composition wi U be added. Food coloring agents may also be added to the 
food ingiedient composition to color the food ingredient composition. 

In another embodiment, a food ingredient composition of the present invention 
can be pxepajed by providing a pazticulate anti-caking matezial, and treating the 
paiticuiale anti-caking material with an encapsulatir^ agent contaim'ng a direct action 
anti-mycodc material so that a substantial portion of the antir-mycotic material b located 
on the surface of the anli-caking material. The process is conducted as disclosed above 
except that the anU-mycotic agent is blended in the encapsulating agent, which serves as a 
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liquid ntediuzn for dispeisiiig the anti-mycotic agent onto the antt-catdngrnalenal. The 
antt-caking material is treated with the encapsulatifig agent contabing the ajiti-mycotic 
material to encapsulate the anti-oldiig xnatenal with the encapsulating agent while 
simultaneously applying ibst aziti-nsycotic znateiial on the sui&ce of pazticfes of the anii- 
caking matmaL 

Pieferably. the encapsulating agent containing the anti-mycotic material is 
sprayed onto the anti-caking material^ and most pie&aibly is atomuced as it is sprayed 
onto the anti-caking matezial. It b ptefored that the anti-mycotic agent be agitated in the 
encapsuladng agent as the combined material is s^pErayed onto the anti-caidng material, 
and it is also preferzed that tiie anti-caking mattxtal be agitated v/hile the combined 
encapsuiadng agent and antt-mycottc material is applied. 

The present invention is also diiected to a food materia! composition containing a 
food and a functional ingredient ^hich is the food ingxedient composition described 
above. The food material composition has substantial anti-mycotic acci^ty over an 
extended period of time in oxygenated and non-oxygcnaled environments, and ptefeiably 
has substantial anti-mycotic activity in a controlled oxygenated environment for a period 
of up to SIX months, and more preiezably for a period of up to twelve months. A 
*'cQntn>iied^' oxygenated environment, as used faecdn, is an environment which contains 
5% or less oxygen. The food material composition can be packaged and stored using 
conventional packaging and storing materials and equipment. 

The food portion of the food material composition is a divided cheese materia], a 
lennented meat material such as sausage or pqsperoni, or any other food which is a 
divided material subject to caking and suscepitble to mold, yeast, or 6mgai growth. 
Hereafter, the food portion of the food material composition wil[ bo referred to as a 
divided cheese material since the present invention is especially applicable to divided 
cheese materials, however, ihe food is intended to include fermented meat nmterials and 
any food which is a divided material subject to cakmg and susceptible to moid, yeast, or 
fungal growtli. 

The dtvnfded cheese material may be fonncd iium any type of cheese. It is 
especially preferred that the divided cheese material be selected from the following types 
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ofcheeses: cfaeddai*^ mozzarella, panncsaii» romano, pnjvolone; amcxkan 
tmifation cheeses, cheese anaic^ and mixtuies of the above cheeses. . The cheeses may 
be divided in any maimer Juiovm lo divide cheeses. The divided cheeses include graied, 
shredded^ diced, cniniblcd^ and sliced cheeses. 

The divided cheese inaterial forms a substantial portion of tlic food maiena] 
composition since the functional ingredient is included in the food material composition 
to enhance the food portion of the food material composiiion. Jhreleiably^ the di^ded 
cheese is present in the food material oon:^sition from about 50% to about 99.9% by 
wdghl of the food tnalcnal composition, and more ptefciafaly from abont 95% to about 
99.5% by weight of the composition. 

Tlic funaional ingredient of the food material is the food hsgrcdicnt compositioa 
described above vvhich is dispersed in the divided cheese mateiial. Specifically, the* 
functional ingredient contains a particulate anti-cakins materia] having a direct action 
anti-mycolic material dispersed on the surfaces of particles of the anti-c^ing material! 
The anti^aking and anti-mycotic materials are selected from the anti-caking materials 
and antl-mycotic materials as described above» and are present in Ac functional 
ingredient in ihc amounts described above with respect to the food ingxedient 
composition. 

Preferably, the fonctional ingredient includes an encapsulating ^ent which 
partially encapsulates the anti-caking material, and on vdzidi the anti-mycotic material is 
located. The encapsulating agent is selected from the eneapsulating agents listed above 
with respect to the food ingredient composition, and is present in tiie fuxKitional 
ingredient in the amount described above with respect to the food ingredient composiiion. 

The functional ingrcdsem is present in the food material composition in an amount 
effective to provide anti-caking and anti-mycotb activity to the food material 
composition. Preferably the functional ix^edient is present in the food ixxatcrial 
composition from about 0.1% to about 50% of the composition by weight, and more 
preferably from about 0.5% io about 2% of the compofsition by weight 

The food material composition of the present invention is prepared by providing a 
divided cheese material, providing a functional ingredient containing a particulate anti- 
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caking material having a direct action ant^mycoFtic material dispersed on -die suc&ces of 
particles of the anti-caking xnatenaj, and dispersing the funcitional ingredient in the 
divided cheese material. 

A divided ciieese material is provided by selecting a divided cheese material, as 
described above^ and selecting the arapnnt of divided cheese material to be used in the 
food material composition within liie langes described above. A fimctional mgteiSent is 
provided by fozming the food ingredient compiosition as described above* including the 
specified anti-caJdng materials, anti-mycotic materials, and encapsulating agents in the 
amounts specified above. 

The functional ingredient may be dispersed intiie divtdfed ^eese material by azxy 
method for mixing solid pardctilate materials. In a preferred embodimenty the fimctional 
ingredient is dispersed in the divided cheese material by blendiz^the materials in a 
blender such as a rifabon-typc blender. The food material composition prepared by 
dispersing Ihe jtoctional ingredient in the divided cheese maiexial can be packaged and 
stored using conventional packaging and storing processes and equipment. 

The following non-timitrng examples iiltisttate the present invention. 

EXAMPLE I 

In a iirst experiment, a food ingredient composition of the present invention is 
formed. The following ingredients are provided in following amoimls, relative to the 
total weight of the ingredients. 

Ingredient Percent, bv wdghtCof total weight of ingredients') 



Powdered eel lulose (an ti-caking material) 96.24 

Lecithin (encapsulating agent) 1 .00 

Natamycin (anti-mycotic materia!) 0.06 

Lactose (processing aid in anti-mycotic material) 0.06 

Water liquid mediimi for dispersing anii-mycotic) 2.64 



Ail of the cellulose is loaded into a ribbon-typie blender and is blended for a few 
minutes. An amount of lecithin in excess of the amount of lecithin to be applied as an 
encapsulating agent is heated to reduce the viscosity of the lecithin for ease of proces^g. 
The required amount of Iscitiiin is then atomized into the blender containing the cellulose 
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whhihcblcndcriunmng. Afiarthc required amount of lecithin is added, ifa^ ' 
allowed to lun for a few. minutes to th<»oufiWy mix the kchhin and tkc cclfcdosc. 
Separately the natamydn/lactose mateml is suspended in the water and the v/atcr 
containing the natamydn/lactose is agitated to prevent sedimentation of the natamycin. 
The aqueous suspension of natamychi/lactosc b then atomized into the blender 
containing the cellulose and lecfthm with the blender running. The aqueous suspension 
of natamydn/bctose is agitated continuously during atomization to prevent sedimentation 
of the natamycin. After all of the aqucoiss natan^ydn/laciose material is atomized into the 
blender, the blending is continued for a few minutes to ensure that the cxxmbined 
ingredients are homogeneously mixed. The food ingredient composition is rccovcmi 
from the blender. 

EXAMPLE2 

In a second experiment, a jfood ingredient composition of the present invention is 
formed, where the anti-mycotic mateaialis suspended in a soy oil instead of water. The 
following ingiedienls are provided in following amounts, xeiafive to the total wei^t of 
the ingredients. 

» 

Ingredient PcrccnL bv weightf of total weight of ingredienis'^ 

Powdered cellulose (anU-<:aking matcnal) 96.88 

Lecithin (encapsulating agent) 1.00 

Natamycin (anti-mycotic material) 0.06 

Lactose (processing aid in anti-mycotic material) 0.06 

Soy oil (liquid medium for dispersing anti-mycotic) 2.0O 

All of the cellulose is loaded into a ribbon-type blender and is blended for a few 

minutes. An amount of lectthin in excess of the amount of lecitfain to be applied as an 

encapsulating agent is heated to reduce the viscosity of the lecxtbin for ease of processing. 

The required amount of lecithin is then atomized into the blender contsiining the cellulose 

with the blender ruiming. Afier the rcquiied amount of Icdihin is added, the blender is 

allowed to run for a few minutes to thoroughly mix the ledthinand the cellulose. 

Separately the natamycin/lactose material is suspended in the soy oil and the soy oil 

containing the naiamycin/lactose is agitated to prevent sedimentation of the nalamydn. 
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The soy oil suspension of natamycia/lactose isihcn atomiaxi into the bfeidbvcontaiiuiig' * 
the cellulose and lecithin vAthliic blender running. Thesoy oil su^xaistonof 1 
natamydnnactoseisa^tetcd condnuously during axonnzatioa to p«rvent ^;.r^ ^\f 
the natemydn. Afteallofthesoy oilnatamycin/lactosexnatfrolisato 
blender, the blending is continHcd for a few minntcs to ensure that the combliied 
ingredients arc honxogeneously mixed. The food ingredient composition is xecovcirtl 
ftom the blender. 

EXAMPLES 

In a third cjcperimcnt, a food ingredient composition of the present invention is 
formed, -where the anti-mycoftic material is suspended in the eocapsolatusg agent, soy oil. 
The following ingjedicnts aie provided m foUovmg amounts, relative to the total vrtaght 
of the ingredients- 

Ingiedient Percent, bv v^ftightfof tot? > x^^^^ht r^f tnc^mrfigntg^ 

Powdcied cellulose (axiti-caking jnaterial) 96.88 
Natamycin (antS-mycotic material) 0. 06 

Lactose (jprocessing aid in anti-mycotic material) 0.06 
Soy oil (encapsulating agent) ^-^^ 

All of the cellulose is loaded into aribbon-typc blender and is blended foi a few 
minutes. Sepaialcly the natamycin/lactosc material is suspended in the soy oil and the 
soy oil containing the natamydn/lactose is agitated to prevent sedimentation of the 
natamycin. The soy oil suspenaon of natamycm^ladose is then atomized into the blender 
containing the cellulose with the blender rumiing. The soy oil suspension of 
natamy cinAactose is agitated contmuously during atonuzation to prevent sedimentation of 
the natamycm. After all of the soy oil natamycinAactDse material is atomized into the 
blender, the blending is continued for a few minutes to ensure that the combined 
ingredients are homogeneously mixed. The food ingredient composition is rccovcTcd 
from the blender. 
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EXAMPLE 4 

In a fourth experiment, the anti-caking efficacy in a food material of the food 
ingredient composhion prepared m accordance with Example I ^ove is mcasiued 
reJacbve to a pure aaati-^aldng material.. 

Three saxoples of shredded 2no2zarclla cheese materials are piepared. The first 
sample is a contzol sample containing only shredded mozzarella cheese. The second 
sample contains 99% ^sredded mozzarella cheese with 1% powdered cdhjlose anti- 
caldng material dispersed Ihioughout Ihe cheese (a typical amount of anti-caking material 
added to shredded cheese). The third san^e contains 99% sfaiedded mozzarclla cheese 
with 1% of the food ingredient compositian jKcpared in accordance with Example 1 
dispersed throughout the cheese. 

Each sample is placed in a funnel (with The hottom spout covered) located on a 
Jahoratory stand having a -vibrator sitting on the base plale of the laboiatoiy staiKl. The 
funnel has a bottom spout diameter of one mch (1.0''). ThcTibralor is turned on and the 
bottom spout is sinuiltaneousJy uncovered to allow the sample to flow out the bottom 
spout of the funneL The time required for the entire sample to flow out of the funnel is 
recOTded, A flow index is calculated according to ttie IbUowing fonnula: 
Flow Indexr=[Time required for entire sampb to flow out of fimnel/Time required for 
entire control sample to flow out of fimnel]* 1 OO, A graph of the flow index of the 
c^lulose and food ingredient composition samples is shown in Fig. 1. 

As shown in the graph, the food ingredient composition of Ihe pr e & eij i invention is 
equally effective in providing an anti-caking cfjcct as a pure anti-caking material. 

EXAMPLES 

In a fifth experiment, the antt-mycotic efncacy in a food material of the ibod 
ingrcdicnl composition prepared in accordance with Example 1 above is measured. 

Three samples of shredded cheddar cheese are prepared. The first sample is a 
control sample, which contains no anti-mycotic material. The second sample contains 

« 

99% shredded cheddar cheese with 1% of the food ingredient compoation prepared in 
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accordance with Example 1 dispersed tfaroL^out the cheese. The third sample coxttains ' 
98% shredded chcddar cheese vnth 2% of the food ingredient composition prepared in 
accordance with &cample 1 dispecsed Ihrou^otit the cheese. The samples axe packaged 
in conventional cheese packaging material, and axe stored under refiigeraicd condttLons 
(40°F-45*T). 

The saoiples are analyzed by standard laboratory agar plating for yeast and zaold 
concenttations at the time the sauries are packaged, 15 days afier packaging, and 30 days 
after packaging. The results are ^lown in Table 1 below. 



TABLE 1 



Storage Period 


Control 


1% composition 


2% coinpositton 


DayO 
Yeast (cfu/g) 
Mold (cfii/g) 


1.3x10^ 
Less than 10 


3.0xl(f 
LOxlo' 


1-5x10* 


Day 15 
Yeast Ccfu.g) 
Mold (cfu/g) 


4.4 X 10^ 
Less than 10 


L2xl(f 
Less than 10 


Lessthan 10 


Day 30 
Yeast (cfu/g) 
Mold (cfu/g) 


8.0x10^ 
4.4x10^ 


2^x 10^ 
Lessthan 10 


1.7x 10^ 

Lessthan 10 



As shown in Table 1 , the food ingredient compostion has significant anii-mycotic 
efifect at concentrations of 1% and 2% of a food mateiiai, by welghL 



EXAMPLE 6 

In a sixth experiment, the amount of dust gexserated by a food ingredient 
composition formed m accordance with Example 1 is measured relative to a conventional 
cellulose anti-caklng material. 

A sample of the food material composition and a sample of the c^ulose anti- 
caking material are weighed. The samples arc individually placed in a funnel having the 
bottom spout covered, where the funnel is mounted on a laboratory starxi two-and-one- 
half feet (2.5') above the base plate of the stand. A vibraxor is located on the base plate of 
the stand, and a four-and-onc-half inch diameter (4-5") sample collection plate is also 
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located on the baseplate of the stand diicrtly belcwihe bo^ 

vibiaior is turned on and the bottom spout of the funnel is uncoveied to ^owtfae sample 
to be discharged ftom the funnel into the coUection plate. Afex the cnlro sample i: 
discharged, the amount of sample collected in the ctdlection plate is wdghed, and 

■ 

calculation is tnade expressing the collected -wci^ as a petcent^e pf the oiigbal sample 
wpjoht- DustiCT samples have a lower collected "weight percentage since less tnaterial- is 
collected in the sample collection plate. The results are shovm in Table 2 below. 



IS 

a 



TABLE 2 


Sample 


Percent sample eoUected in collec^on plate 


Cellulose anli-caking material 
Food ingredient coiuposition 


S2 
96 



As shovm in Table 2, the food ingredient conqpoation generates less dnst than a 
conventional cellulose anti-caking material. 

■ 

« 

EXAMPLE? 

In a seventh experiment, the anti-mycotic efficacy of a food ingredient 
composition ibnned in accordance with the ptcscnl invention is mcasnxed over an 

extended period of time. 

A food ingredient compoation is formed in the manner set forth in Example 1 , 
except that the ingredients are included in the following percentages, by weight of the 
total ingiedicrit composition. 

Ingredient PercenL bv wfcigfatrof total n ^eicr^ of ingredients^ 

Powdered cellulose (anti-caking maleriaJ) 96.24 
Lecithin (encapsulating agent) 

Natamycin (anti-mycolic material) 0,09 

Lactose (processing aid in anti-mycolic material) 0.09 

Water (liquid medium for dispersing anti-mycotic) 2.58 

Three food samples are prepared^ a control sample of shredded mo2zarella cheese, 

asampleof dircdded mozzaieUa cheese with 1%, by weight, of the food ingredient 

composition disposed in the sample, and a sample of shredded mozzarella cheese with 
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2%. by vwigKl,ofthe food ingnsdicnt composition dispel Each sample 

is divided into 24 pails, v^hich are packaged in 24 bags of concvcntional cheese packagii^ 
znaleiiaL The sample bags are then stored at45°F for the duialton of Ibe experiment. 
The bags are viewed visually at 30 days, 60 days» 120 days, I60days,and ISOdaysto 
detennmcwhciher the sample in each bag is spoiled by mold, yeast, pr fungal growth. 
The number of bags of a sample contaim'ng spoiled inateriai is then esqnessed as a xatio of 

« 

the total bags of thzit sample* The icsults are shown in Table 3 beIow« 



TABLE 3 



Number of Spoiled Sample Bags/Toial Sample Bags 


Storage Period 


Control Sample 


l^A Sample 


2% Sample 


30 days 


20/24 


2/24 • 


2/24 - 


^days 


All 


15/24 


9/24 


120 days 


AU 


17/24 


11/24 


1^ days 


AU 


19/24 


• 12/24 


ISO days 


All 


20/24 


13/24 



As shown in Table 3, the food ingredient composition is efiective to reduce the 
amount of r^itagc of a divided cheese znateriat over an extended period of time, and a 
divtded cheese material contmning just 2% of the food ingredient composilion, by 
weight, is particularly well protected against mold, fungus, and yeast gixywth over an 
extended period of time. 



EXAMPLES 

In an eighth expenment, the anti-mycotic efEcacy of a food ingredient 
composition fomied in accordance with the present invention is measured in a divided 
cheese material compared to a control having no additives, a sample having only an anti- 
caking material added thereto, and a saizq>le having a diiect action anti-mycoiic applied 
directly to an anti-caking material added thereto. 

A food ingzedient composition is foimed in the manner set forth in Example 1 , 
except that the ingredients are included in the following percentages, fay v«ighl bf the 
total ingredient composition. 



19 



(35) 



?tR3 2001-299304 



JnyedJfcnt Pgrcent. bv vtfcigfatrof totet weight nfi»p^>.;^^ 



Powdered cellulose (anti-cakmg materia^ 96.24 

Lecithin (cncapsukcdBg agent) I.OO 

Nazaonycm (anti-mycotic material) 0. 12 

Lactose (processing aid in anii-nsycotic nuiteiial) 0. 1 2 

Water (liquid medium for dispersing an^-mycotlc) .2^2 



A direct application anti-nrf cotic/antt-^aking conilrination material is foimed by 
spraying tte same amount of natamycin/laclose m water as used to fbnn the food 
ingzedient composition directly onto the same amount of powdered celhilose used to ftma 
the food ingredient composition^ and mixing the materials together until the materials are 
homogeneously mixed 

One percent (1%). by weight of a cheese sample^'of & food ingredient 
composition> the direct application combination material, and a pure cdhalose anti-caking 
material are added to separate samples of shredded HMKCzaiella cheese. Thetinee 
resulting samples and a control sample of shredded mozzaiella cheese aie packaged in 

m 

conventional ^iredded dieese packaging material, and axe stored at 45^. Mold and yeast 
counts are taken of the samples fay standard labotaiory agar plating prior to packaging, IS 
days after storage, and 30 days after storage. The results are shown in Table 4 below. 



TABLE 4 



Storage period 


Control 


1% pure 


1% direct 


1% food 




(no ingredients 


cellulose 


application 


ingredient 


■ 


added) 


material 


combination 


composition 


Day 0 


7.0x10* 




43 X 10' 




Yeast (cfu/g) 


3.5 X lO' 


3.0 X 10^ 


Mold (dfu/g) 


Less than 10 


Less than 10 


Less than 10 


Less than 10 


Day 15 










Yeait (cfii/g) 


5.4 X ID* 


LS X 10* 


3.9x10^ 


Lessthan 10 


Mold (cfu/g) 


5.4 X 10^ 


7.5x10" 


Less than 10 


2.0x10^ 


Bay 30 










Yeast (cfu/g) 


8.6 X 10' 


3.7 X 10^ 


2.9 X 10^ 


Less than 10 


Mold (cfu/g) 


1.8 X lO' 


2.3 X 10* 


3.8 X 10^ 


Less than 10 
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As showi Table 4. the food ingi^ieal compositiTO 
more effective in inhibdting mold and yeast growth m a divided cheese vmml than- a 
combination material in which a direct action anti-mycotic material is applied dircctiy to 
an anti-cakiiig mateziaJ; and a pure cellulose anti-caking material. 

• • 
EXAMPLE9 

In a ninth experiment, the effecti veness of a food ingredient composi^on formed 
acconling to the present invendon in inMbiting mold, ye growth in an 

GQ^geijated atmosphere' is dctCTiihed. 

A food ingredient composition is fonncd accq^dmg to the process set fonh in 
Example 1, only with the lelalive amounts of materials set forth in Example 81 The food 
ingi^dient compositibn is added to two samples of shxedded mozzarella cheese^ where 
, 0.7S%» by wei^t of the first cheese sample, of the food ingredient composition is added 
to the first sample, and I by weight of the second cheese sample, of the food 
ingredient composition is added to the second sample. Two further shredded mozzazella 
cheese samples are formed, one containing 0.75%, by wei^t of the cheese sample, of 
ptire cellulose antl-caldng material, and the other containing 1 .5%, by weight of the 
cheese sample, of the cellulose material. A control sample containing only diredded 
mozzarella cheese is also provided. 

* 

Each sample is divided into two portions — one portion is packaged into four 
packages in a controlled 2% oxygen atmosphere, and the other portion is packs^ed into 
four packages in a controlled 5% oxygen atmosphere. The packaging material used 
package the samples has a high oxygca bairier film to prevent the escape of Ihfe oxygen 
from the packages. 

The sample packages are stored for 30 days at 45^F in a frequently used 

■ 

refirigcmtor to simulaie food product abuse. After H, 20, and 30 days, spoilage due to 
yeast, mold^ or fungi is detemnined by visual examination. The percentage of packages 
spoiled by yeast, mold, or fling) Is deteixnined by tbllovnng formula: (Number of 
spoiled packages of sample/Humber of total packages of sample)'* 100. The results are 
shown in Table 5 below. 
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TABLE 5 



Percent Sample Spoiled 




14 days 


All d^iv* 


todays 


2% oxygen samptcs 








Coixtcol-no zddcd ingredients 


50 


. 75 


100 


0.75% cellulose 


25 


100 


100 


0.75% composition 


0 


0 


0 


LS% csiiulose 


50 


100 

• 


100 


].5%coniposii!on 


0 


0 


0 


5% oxygen samples 








Control - no added ingredieais 


50 


100 


too 


0.75% cellulose 


25 


too 


100 


0.75% composition . 


0 


0 


0 - 


1.5% cdixdose 


100 


100 


100 


1.5%c03npo5ilion 


0 


0 


0 



* 



As shoiTvn in Table 5, the food ingredient composition of ^ present invention has 
substantial anti-mycolic activity tn a conbrolted 03cygenated environxnent 

It is to be understood that the ibregoing are merely preferred embodiments 
of the invention and that various changes and altexaxions can be made without departing ' 
&om the spirit and broader aspects thereof as set forth in the ^qppcnded claims, which axe 
to be int e4 pic tcd in accordance with the principles of patent law inchKHng the Doctrine of 
Equivalents. 
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What is claimed is: 

I , A food ingredient composition having anti-mycotic and anti-'b^dng properties, 
coinprising: 

a particolatc anti-caking ntateiial; 

an encapsulating agent wiiidi at least partially encapsulates particles of said anti- 
caidng material; 

a direct action axiti-mycoUc material coated on particles of said enuqpsulated ami- 
caldng material. 

2 The food ingredient coxxipodtion of claim 1 v,rherein said anti-caking material is 
selected l&om the group consisting of celluloses, including powdered cellulose and 
znicrocrysfalHne ceUulose; silicates; starches; clays; minerals flours; fibeis; 
polysaccharides; casrbohydiatcs; protein conqiounds; and combinations iheieof. 

3. The food ingredient compostSon of claim I -wherein said enc^si^atutg agent is 
selected fcam the group consisting of oils inclaifii^ lecitMny annalo oil (soluble), azul 
vegetable oils including soy oil; fats; emnlsifiers; sugar alcohols; proteins; polyols; 
carbohydiatc solutions; hydiocoUoids; and mixtures thereof. 

4. The food ingxedieni composition of claim 1 'whecein said axitl-mycotic material is 
natamycin. 

5. The food ingredient composition of claim 1 -wherein said anti-caking material is 
present in about 50% to about 99% by weight of said composition. 
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» 

6. The food ingredient composition of claiin 1 wherein said encapsulating agent is 
present in aboTxt O.I^ to about 10% by weight of said compoatfon. 

7. Hie food ingredient composition of claim 1 vtereni said anti-roycotic maierial is 
present in about 0.000 1% to ^xsut 10% by wdght of said compositicSa. 

8. The food ingredient composition of claixn 1 wheiem said anxi-caking material 
contains powdered ceilulosc, said encapsulating agent contains lecithin » and said anti- 
mycotic material contmns natamycin. 

9. The food ii^edient composition of claim 1 -wherein said composilion is 
structured and arranged to generate little dusL 

10. A pr o cess fen: forming a food ingredient having anti-caking and anti-mycotic 
properties, comprising: 

providing a particulate antt-caldng matenal; 

treating said anti<ca!dng material with an encapsulating agent to at least partially . . 

r 

encapsulate said anti-caldng material VAth said encapsulating agent; and 

treating said encapsulated anti-caking material with a direct action andrmycotic 
material so that a substantial portion of said anti-mycotic material is located on the 
surface of said pardcles of said encapsulated anti-caking materia!. 

1 1 . The process of claim 1 0 wherein said antl-caking material is selected from the 
group consisting of celluloses* including pov/deied cellulose and microcrystallhie 
cellulose; silicates; starches; clays; minerals; flours; fibers; polysaccharides; 
carbfdiydrate^ protein compounds; and any combiiiation thereof. 

1 2. The process of claim 1 0 wherein said anti-caking material comprises fcom about 
50% to about 99% of the combined weight of said anti-caking material, said 
encapsulating agent, and said anti-mycotxc materiaL 
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13. The process of dannlOvrhciera the step of treating sai^ 

an encapsulatrng agent comprises at least partially coating said anO-caking materiai -wttti 
said encapsulating agent 

14. The process of daim 10 vdicron the step of treating smdandH»kingniaterial\vith 
an encapsulating agent compiiscs nnTdng said antircaking nxatenal with said 

encapsulating agent. 

15. The piocess of claim 14 wherein smd encapsidating agent is sprayed onto said 
an^cakjjig matcxial to mix said encapsulating agent with said anU-caldng znateidal. 

1 6. The pxxjcess of claim 15 -wherein said encapsulating agent is atoraized as it is 
sptayed on said anti-caking material. 

17. The process of claim 14 vrfierein said an^-caldTiginfltaial is agitated while being 
mixed with said encapsulating agent. 

m 

1 S. The process of claim 1 0 -whcrdn said anti-<aldng material is a^tated v^lei)etag 
treated with said encapsulating agent. 

19. The process of claim 10 wherein said encapsulating agent is selected ftom ihe 
group consisting of oils - including lecithin, annato oil (soluble), and vegetable oils 
including soy oil; fats; cmulsifiers; sugar alcohols; polyols; cacbohydrate sohitions; 
hydrocolloids; and mixtures thereof. 

20. The process ofclaim 10 wherein said encapsulating agent comprises from about 
0. 1 % to about 10% of th& combined weight of said anti-caking material, said 
encapsulating agent, and said anli-mycotic matcriaL ^ 
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21. The prcx^css of claim 1 0 "wherein the stqj of tiealing said cncaj^^ 

mateiial with said anli-inycotic tnatedal coxnprises tnixhtg said encapsulated aaU-cakixig 

malerial with said anti-mycotic material. 

22» The process of claim 21 whcrcm said anti-mycotic xixaptcrial is 
liquid medium. 

23. The37TOcess of claim 22 ^wh^ein said iiqisd medium containing said anti-mycaUc 
material is sprayed on said encapsulated material to mix said anti-mycotic material "with 
said anti-^king materials. 

24. The process of claim 23 wherein said liquid medium containing said anti-mycoUc 
material is atomized as it is sprayed on said ezicapsuiated an^-caking material. 

25. The process of claim 23 wherein said liquid medium containing said anti-mycotic 
material is agitated while it is sprayed on said encapsulated axiii-caldng material. 

26. The process of claim 10 wherein said anfi-mycotiQ mEatexiai is bound to the 
surface of said encapsulated anti-caking nntaterial upon treating said encapsulated .anti- 
caking material with said anii-raycotic material. 

27- The process of claim 1 0 wterein said direct aciion anti-mycotic material is 
natamycin. 



2S. A process for fomsing a food ingredient having anti-caking and anti-mycotic 
properties, comprising: 

providing a particulate anti-caking material; 

treating said particulate antl-<^ing material with an encapsulating agent 

containing a direct action anti-mycoiic material so that a substantial portion of said anti- 

> 

mycotic material is located on the surface of said particles of anti-caking material. 
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29. The process of claim 2S wherein said anti-cakiog material is selected femi the 
group consisting of celluloses^ including po-yvdered celhdoseand microctystaliine 
cellulose; silicates; starches; clays; minerals; flouzs; fibers; polysaccdiandes; 
carlK^hydratcs; isrotein con]|>aiinds; and nn^ . 

30. The piocess of claiiD 2S wherein said anti-caking matenal comprises ftom about 
50% to about 99% of the combined weight of said anti-caking material, said 
encapsulating agent; and said antl-niycotic snatenal. 

3 1. The process of claim 2S v^erein said encapsulating ^ent is selected fcom the 
group consisting of oils — including lecithin, annato oil (soluble), and vcg^ble oils 
including soy oil; fets, cmulsifiexs, sugar alcohols, polyob, carbohydrate solutions^ 
hydtocolloids, and mixtuxesthereoil 

32- The process of claim 28 wherein said encapsulating agent comprises firom ^>out 
0.1% to about 10% of the combined weight of said anti-caldng maicriaU said 
encapsulating agent, and said anti-mycottc material. 

33. The process of claim 28 whuerein said anti-mycotic inateriai is nataznycin. 

34 . The process of clsum 28 wherein said anti-mycotic nxatsrial comprises &om about 
0.0001% to about 10% of the combined weight of said anti-caking material, said 
encapsulating agent, and said anti-mycotic material. 

35. The process of claim 28 wherein said antt-mycotic agent is blended in said 
encapsulating agent prior to treating ssdd anti-caking materiai with said encapsulating 
agent containmg said anti-mycotic material. 
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36. The process of daim 2S vrhexcin the step of treating saidanti-^akias agent vnOi 
said encapsulating agent contaiiring said anti-myeotic natezial comprise xaixing said 
anti-caking ixiatedal vnlh said encapsulating agent containing said antir^mycotic matariaL 

37. The process of claim 36 wherein said cncapsidaling agent containing said auli- 
mycotic matcxial is sprayed on said anti-caldng agent to mix said anti-cakizig material 

^th said encapsulating agent and said anti-mycotic material. , 

38. The process of claim 37 wherein said cncagpsulating agent containing sadd anti- 
mycotic material is atomized as it is j^prayed on said anti-caidng material. 

39 . The ^ g opes s of claim 37 wherein said encapsulating agent conlaaning said antt- 
mycotic material is agitated as it is sprayed on said antiH:aking material. 

40. The process of claim 28 wherein said anti-cakStig m a te rial ts agitated as it is 

■ 

treated with said encapsulating a^ent containing s^d and-mycotlc material, 

41. A food material composit losv comprising: 
a jEbod material; 

a functional ingredient dispersed through said food material, where sazdiiasctional 
ingredicat is comprised of a particulate antt^aJdng agent at least parziaily coated with an 
encapsulating agent having a direct action anti-mycotic agent dispersed on or in said 
encapsulating agent, where said anti-mycotic agent is located on the sudSaoe of particles 
of said anti-caking agent 

42. The food material composition of claim 41 wherein said food material b a divided 
cheese. 



2Z 



(44) If 812 0 0 1-29 9 3 0 4 

m 

43. The food material composition of claim 42 whociii said divided cheese material 
is a dieese selected from the group consisting of cheddar, mo2zaxeUa, panncsan, lomano, 
provolone, american cheese, imitation cbeeses» diecsc analogs, and mixtures tfaeceo£ 

44. The -food material composition pf claim 42 vdicrdn said divided cheese material 
is a shiedded or gjcaled ^eese« 

« 

45. The food material composition of claim 4 1 whezein ssad fonctional u^;redient is 
present at about 0^% to aSxJut 50% of the food inaterial by wdght. 

46. The food material composiiion of claim 45 wherein said fimctio^ 
pxesent in abonl 0.5% to about 2% of the food material by v^cighL 

47. The food material compo^tion of cbim 41 wherein said anli-caking agent of said 
funcdonal ingredient is selected from the group consisting of celluloses, includmg 
powdexed cellulose and microcTystalline cellulose; silicates; starches; clays; minerals; 
flours; fibers; polysaccharides; carbohydrates; prolem compounds; and any comi»nalion 
thereof. 

48. The food material composition of claim 4 1 wherein said encapsulating agent of 
said functional ingredient is selected fix>m the gmup consisdng of oils — including 
lecithin^ annato oU (soluble), and vegetable oils including soy oil; fats; emwlsific^; sugar • 
alcohols; polyols; carbohydrate solutions; hydrocoUoids; and mixtures thereof. 

49. The food material composition of cbam 4 1 i?vhercin said anti-^ycotic ^ent of 
said functional ingredient is Datamycin. 

50. The food material composition of claim 4 1 wherein said anti-caking agent is 
present in about 50% to about 99% by weight of said functional ingredient. 
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* * 

51 . lift food malwial compoation of claim 41 wherein said encapsulating ageat is 
present in about 0,1% to about 10% by weight of said ftiztetional ingredient 

52. The food material composition of daixn A I wAierein said anti-inycotic agent is 
present in abovit aOOO I % to about 1 0% by weight of said iunctional.ingredient. 

53 . The food material compo^on of daim 4 1 wheieiA said food materia] has 
substantial anti-mycotic activity over an extended pcxiod of time in an oxygenated 
environment 

« 

54. The food material composition of claim 53 wherein said food mateaial' 
composTtton has substantial antl-mycotic activity in a conironed oxygenated emrironment 
for a period of up to about 1 2 Tnonths. 

55. A process of treating a food material with a functional ingredient having anti- 
caking and dhect action anti-mycotic properties^ compristng: 

providing a food material; 

providing a functional ingredient containing a paniculate anti-caJdng material 
haviQg a direct action anli-mycoUc material dispersed on the suifeces of particles of said 
anttrcaking xnaiterial; and 

dispersing said functional ingredient in said food matenal. 

56. The process of claim 55 wherein said food material is a divided cheese mazerial. 

57. The process of claim 55 -wherein said divided cheese material is a cheese selected 
from the group consisting of cheddar, mozzarella, pannesan, romano, provolone, 
american cheese, imitation cheeses, cheese analogs, and mixtures thereof. 
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58. Hie process of claim 55 wheremabont 0,1% to^xmt 50% of tbe limcUonal 
ingiedienl, by combined wcigjit of the food material and the fimcdona] ingrediem^ is 
dispersed in said food material. 

59. Hic process of claim 58 whcran about 0,5% to about 2% of tiie fbocdonal 
ingredient, by combined weight of the food materisd andihe fimictional ing^ient, is 
cfispeTsed in iho food material. 

60. The process of claim 55 wherein said anti-caidng material of said fimctional 
ingredient is selected from the group consisting of celluloses. Including powde;ied 
cellulose and microcxysLalline cellulose; silicates; staiches; clays; minerals; iloins; i9>ers; 

polysaccharides; caibohydiates; pxotein compounds; and any combination tfaeieof. 

* . • 

■ 

61. The process of claim 55 wherein said anti-mycotic material of said functional 

ingredient is nataxnycin. 

• » 

62. The process of claim 55 wherein said anti-caking material is present in about 50% 
to about 99% by wdght of said functional ingredient. 

63. The process of claim 55 wherein said anti-mycotlc agent is present in about 
0.0001% to about 10% by weight of said functional ingredient. 

64. The process of claim 5 5 -^vhcicin said functioTial ingredient further comprises an 
encapsulating agent -which partially encapsulates said attli-<aking material, and on which 
said anti-mycotic material is located. 

65. The process of claim 64 v/hercin said encapsulating agent is selected from the 
gioup consisting of oils — including iecathin, annato oil (soluble), and vegetable oils 
including soy oil; fats; emtxlsifiers; sugar alcohols; poiyols; caibohydiate solutiwis; 
hydrocoUoids; and mixtures thereof. 
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66. The process of ciaim 64 'wiicrem saiH fwa p^i^^ y^g 
to about 10%, by weight, of ssdd functional iagscdicot. 



ag«nt is |»rcsem in aboot 0.1% 
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ANTI-CAKING ANTI.MYCOTIC FOOO INGatEDIENT ANB PROCESS FOR 

FRODUC3DNG THE SAME 



Abstract of the InwwtirMri 
Hie present invention relates to a fbod ingrcdieat con^osition having anti- 
mycotic and anU*cakii2g functionality^ and a process &c pioducmigThe same. The food 
ingredient conlposition contains a particulate and-^aldng matenal at least paxtially 
encapsulated with an encapsuiatio^ agent, and a direct action anti-mycotic material 
coated on particles of the encapsulated anti-caking material. The present invention is also 
directed to food material compositions including the food ingredient composition. 
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Search: {(PROTEIN W TECHNOLOGIES W INTERNATIONAL)/PA) AND ((JP)/PN/XPN) 



Anti-caking anti-mycotic food ingredient and process for producing the 
same. 

(EP1 157618) 

The present invention relates to a food ingredient composition having anti-mycotic and anti- 
caking functionality, and a process for producing the same. The food ingredient composition 
contains a particulate anti-caking material at least partially encapsulated with an 
encapsulating agentrand a direct action anti-mycotic material coated on particles of the 
encapsulated anti-caking material. The present Invention is also directed to food material 
compositions including the food ingredient composition. 
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